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The Strap-down Inertial Navigation System (INS) solves the problem of Global 
Positioning System (GPS) in Indoor Location, and it does not depend on any external 
source, so it is more convenient and flexible to use. However, there are a lot of errors 
which will accumulate over time, especially the gyro error, which there is no reliable 
observations, leading the heading error to be the main error in INS. As a free resource, 
the Earth’s magnetic field has been applied to pedestrian navigation and positioning. 
But so far, these studies are required to prepare the indoor magnetic field map in 
advance. This paper will try to design a Simultaneous Localization and Mapping 
(SLAM) Indoor Positioning System based on indoor magnetic field to solve the above 
drawbacks, while the indoor magnetic field map is missing.           
In this paper, by extracting the step length, heading angle changes and the detection 
results of the gait, which are calculated by the Inertial Navigation System based on 
Kalman Filter, establishing a dead reckoning motion model, and then fusing the 
magnetic field matching techniques as an aid to correct the positioning result. 
Through the analysis of the principle of the magnetic field matching and the SLAM 
algorithm, this paper will design an Inertial Navigation System based on magnetic 
field SLAM using a Particle Filter. First of all, according to the spread of the particle 
problem, this paper will reduce the computational complexity of the system by 
reducing the dimension of each particle. And then, this paper will aim to solve the 
problem of observation model and the data correlation method. Because the magnetic 
field sensor cannot detect any magnetic field information of other locations, the 
system have no the magnetic field map information at the places where the system 
have never visited. So the positioning performance of the system mainly depends on 
the calculation result of inertial navigation based on Kalman Filter. Therefore, this 















the drift problems of Inertial Navigation System. And next，in view of the problem of 
magnetic field map building, this paper will adopt the method of magnetic map 
building during the walking process. Finally, since there is an inherent problem of 
degeneracy phenomenon in the particle filter, leading each calculation results not to 
be consistent. Therefore, this paper will use the Auxiliary Particle Filter to optimize 
the particle weight, so that the particle weight can be changed more stably. 
Finally, the experiments show the system of Inertial Navigation System based on 
Magnetic Field SLAM using a Particle Filter would be able to correct the drift error of 
Inertial Navigation System, and control the drift error within the range of the first 
time positioning error. Thereby it can used to improve the positioning accuracy and 
precision maintenance time in low cost. 
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